
Schedule of Lublin-Spanish Friends Workshop 2018

Tuesday, September 11

9:00–9:10
Opening ceremony

9:10–9:50
Tomás Domı́nguez Benavides, Universidad de Sevilla, Spain
Local stability of the fixed point property for nonexpansive mappings
Abstract: Usual stability results state that if (X, ‖ · ‖) is a Banach space satisfying

the fixed property for nonexpansive mappings and Y is an isomorphic space such that
the Banach-Mazur distance d(X, Y ) is small enough, then Y shares the same property.
There are some Banach spaces which satisfy the fixed point property but no stability
result holds for them. For instance, this is the case of `1 endowed with the Lin’s norm,
due to the James’ Distortion Theorem. However, we can still obtain “local” stability
results in the following sense: Assume that C is closed convex bounded subset of X.
Depending of the geometric characteristics of X and the shape of C, it is possible, in
many cases, to associate to the set C a number d = d(C,X) > 1 such that C satisfies
the fixed point property for mappings which are nonexpansive for any norm | · | such
that | · | ≤ ‖ · ‖ ≤ d| · |. In this talk we will discuss about the scope of the possible
applications.

9:55–10:25
Łukasz Piasecki, Maria Curie-Skłodowska University, Poland
On `1-preduals distant by 1

Abstract: For every `1-predual X such that the standard basis in `1 is σ(`1, X)-
convergent, we give explicit models of all Banach spaces Y for which the Banach-Mazur
distance d(X, Y ) = 1. As a by-product, we get that the space `1, with a predual
X as above, has the stable σ(`1, X)-fixed point property if and only if it has almost
stable σ(`1, X)-fixed point property (i.e. the dual Y ∗ of every Banach space Y has the
σ(Y ∗, Y )-fixed point property whenever d(X, Y ) = 1). We also give some examples of
`1-preduals X such that `1 has almost stable σ(`1, X)-fixed point property but lacks the
stable σ(`1, X)-fixed point property.

10:25–10:45
Coffee break

10:45–11:05
Josefa Lorezo Ramı́rez, Universidad de Sevilla, Spain
Multivalued iterated contractions
(from a paper jointly with T. Domı́nguez Benavides, M. Rahimi, and A. Sadeghi)
Abstract: We introduce the class of multivalued iterated contractions, mappings

which are contractive throughout the orbits. We show that the proof of Nadler’s theo-
rem still holds for these mappings satisfying a type of continuity weaker than the usual
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ones required in fixed point theorems for generalized contractions. The class of multival-
ued iterated contractions includes several classes of multivalued mappings that properly
contain Suzuki (C)-type generalized contraction mappings which in turn meet our fixed
point theorem. Furthermore, we study two new examples of iterated contraction map-
pings which are, respectively, the mappings satisfying condition (B) and an extension to
the multivalued case of mean iterated contractions. We also obtain fixed point results
for these classes of mappings.

11:10–11:40
Maŕıa Japón Pineda, Universidad de Sevilla, Spain
A characterization of locally compact sets via the dual fixed point property
Abstract: Let X be a Banach space. We say that X has the dual fixed point property

whenever its dual X∗ verifies the FPP. We prove a characterization for locally compact
Hausdorff sets in terms of renorming and fixed point theory. Namely, let K be a locally
compact Hausdorff set and let C0(K) be the Banach space of all continuous functions on
K that are vanished at infinity. Then the Banach space C0(K) can be renormed to have
the dual FPP if and only if K is countable. A similar result holds for C(K) when K is
compact. Although the renorming with the dual FPP can be chosen as “close” as we
want from the standard ‖ · ‖∞ norm, we further prove that the dual FPP is completely
“unstable” for the Banach-Mazur distance in most nonreflexive Banach spaces.

11:45–12:15
Mariusz Szczepanik, Maria Curie-Skłodowska University, Poland
Trend constants of Lipschitz mappings and some related conditions
Abstract: In 2014 K. Bolibok and K. Goebel introduced trend constants for Lipschitz

mappings. They showed basic facts, examples and applications to metric fixed point
theory. We study these coefficients in more detail and define a new characterization for
Lipschitz mappings.

12:30–13:30
Lunch

13:40–14:20
Enrique Llorens-Fuster, Universitat de Valencia, Spain
Remarks and questions about generalized nonexpansive mappings
Abstract: Since the middle seventies of the last century, the class of nonexpansive

mappings were widely extended, getting larger families of mappings enjoying yet of nice
fixed point properties. The aim of this talk is to revisit some of these generalizations,
and also to compare and separate them, as far as possible.

14:25–14:55
Łukasz Kruk, Maria Curie-Skłodowska University, Poland
A free boundary problem arising in order book dynamics
Abstract: We consider a system of two boundary value problems for the Poisson

equation in a domain Dγ ⊂ R2
+ bounded by the coordinate axes and the free boundary
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curve γ, which is symmetric about the ray {(x, x), x ≥ 0}. The problems in the system
are coupled by an additional requirement that their solutions coincide on γ. This free
boundary problem was introduced by Roşu (2009), who used it to approximate utilities
of buyers and sellers in a model of order book dynamics with small “granularity” (i.e.,
the ratio of the interest rate and the customer arrival rates). We establish existence
and uniqueness of a classical solution to the above problem and analyticity of the cor-
responding free boundary. A stochastic interpretation of this problem is also discussed.
This is joint work with Kavita Ramanan, Brown University, USA.

Wednesday, September 12

9:00–9:30
Józef Banaś, Rzeszów University of Technology, Poland
On solution of an old problem in the theory of measures of noncompactness
Abstract: Forty years ago, in 1978, professor Kazimierz Goebel raised a problem

concerning the equivalence of an arbitrary regular measure of noncompactness to the
Hausdorff measure of noncompactness. That problem was presented also in the mono-
graph of J. Banaś and K. Goebel entitled “Measures of Noncompactness in Banach
Spaces”, Marcel Dekker, 1980.

In 1992 J. Banaś and A. Martinón [2] constructed an example of a Banach space and
a regular measure of noncompactness in that space which is inequivalent to the Hausdorff
measure of noncompactness. The mentioned construction answered the question of prof.
K. Goebel. However, the following question was still open: Is it true that in every infinite
dimensional Banach space there exists a regular measure of noncompactness being not
equivalent to the Hausdorff measure?

In the period 1993–2018 American mathematicians J. Mallet-Paret and R. D. Nuss-
baum [4, 5] and Chinese mathematicians E. Ablet, L. Cheng, Q. Cheng, Q. Shen, K. Tu
and W. Zhang [1, 3] solved completely the above described problem. More precisely, on
the basis of earlier results obtained in [3, 4, 5] E. Ablet, L. Cheng, Q. Cheng and W.
Zhang proved [1] that in each Banach space (infinite dimensional) there exists a regular
measure of noncompactness which is not equivalent to the Hausdorff measure.
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9:35–10:05
Kishin Sadarangani, Universidad de Las Palmas de Gran Canaria, Spain
Space of functions tempered by a modulus of continuity. Sadovskii Theorem
Abstract: In this talk, we will present the space of Hölder functions on a closed

interval of R.
Firstly, by using some properties in these spaces and the Schauder fixed point theorem,

we study the solvability of a class of fractional boundary value problems in the space of
Lipschitz functions.

Next, by using a recent result about a measure of noncompactness in these spaces,
we present a version of Sadovskii theorem for this measure of noncompactness. We
illustrate our result with some examples.

10:05–10:25
Coffee break

10:25–10:55
Jackie Harjani Sauco, Universidad de Las Palmas de Gran Canaria, Spain
Existence and uniqueness of positive solutions to a class of fractional boundary value
problem of arbitrary order in the space of Lipschitz functions
Abstract: In this talk, we study the existence and uniqueness of solutions for the

following fractional boundary value problem of arbitrary order
Dα

0+x(t) + f(t, x(t), (Hx)(t)) = 0, 0 < t < 1,

xi(0) = 0, 0 ≤ i ≤ n− 2,[
Dα

0+x(t)
]
t=1

= 0, 2 ≤ β ≤ n− 2,

where n > 3, n− 1 < α < n, H is an operator (not necessarily linear) applying C[0, 1]
into itself and Dα

0+ is the standard Riemann-Liouville fractional derivation of order α.
Our solutions are placed in the space of Lipschitz functions. Our analysis relies on a
fixed point theorem in complete metric spaces. We complete our results presenting some
numerical examples.

11:00–11:40
Jesús Garćıa-Falset, Universitat de Valencia, Spain
The Bolzano theorem in infinite dimensional Banach spaces
Abstract: In this talk we will study existence results for zeros of a mapping on a

Banach space. In this sense, we will obtain a generalization of the well-known Bolzano-
Poincaré-Miranda’s theorem to infinite dimensional Banach spaces. Finally, we will give
a result on the existence of periodic solutions to a differential equation posed in an
arbitrary Banach space.

11:45–12:15
Szymon Dudek, Rzeszów University of Technology, Poland
New generalizations of Darbo and Sadovskii type fixed point theorems for iterated map-
pings in Fréchet spaces
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Abstract: We will establish the new fixed point theorems for the Fréchet spaces
which generalize the classical Darbo fixed point theorem and classical Sadovskii fixed
point theorem. We will show that there exist fixed points for operators which do not
satisfy Darbo (or Sadovskii) condition, but “n-th compositions” of these operators have
this property [1].

Additionally we will provide an application of our extension of Darbo theorem to
some nonlinear integral equation of Volterra type in the Fréchet algebra C(R+, E)
(E is an arbitrary Banach algebra). Using presented generalization of Darbo fixed
point theorem we do not have to assume that some constant is less than 1 which is
frequent trouble in the theory of nonlinear integral equations.

References

[1] S. Dudek, Fixed point theorems in Fréchet algebras and Fréchet spaces and applications to nonlinear
integral equations, Appl. Anal. Discrete Math. 11 (2017) 340–357.

[2] S. Dudek, L. Olszowy, On generalization of Darbo-Sadovskii’s type fixed point theorems for iterated
mappings in Fréchet spaces, J. Fixed Point Theory Appl. (in press).

12:30–13:30
Lunch

13:40–14:10
Rafael Esṕınola Garćıa, Universidad de Sevilla, Spain
Smooth and Lipschitz approximation of functions defined on metric measure spaces
Abstract: In this talk we will revise some of the classical results on smooth and

Lipschitz approximation of functions defined on Rn and Banach spaces and will provide
a first approach to the problem when the domain of the function is a metric measure
space endowed with a measure differentiable structure (MDS). In particular, we explore
density of differentiable functions defined from a metric measure space with a MDS into
a Banach space.

New results here presented are part of a joint work with Luis Sánchez González.

14:15–14:45
Stanisław Prus, Maria Curie-Skłodowska University, Poland
Opial properties in interpolation spaces
Abstract: We consider the three basic variations of the Opial property: nonstrict

Opial property, uniform Opial property and the Opial property itself. We study the
problem how these properties are preserved when interpolating the spaces. In the pre-
sented results we use the interpolation method called discrete K-method. It bases on
sequential spaces, so it seems to be the most appropriate method when dealing with
Opial properties.

18:00 Official party at the university botanic garden.
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Thursday, September 13

9:00–9:30
Kazimierz Goebel, Maria Curie-Skłodowska University, Poland
Retracting balls onto spherical caps
Abstract: Let X be a Banach space with the unit ball B and unit sphere S. It is

known that if dimX = ∞, then there exists a retraction R : B → S satisfying the
Lipschitz condition with certain constant k (R) . The possible minimal value k0 (X) of
all k (R) is unknown for any space X.

In the talk some tricks connected with estimation of k0 (X) will be proposed and
presented. The approach is based on the idea of retracting balls onto parts of the
sphere, spherical caps, which are natural retracts of B. However in many cases, if not
in all, for “big” caps the optimal Lipschitz constant for retraction must exceed this for
the whole sphere k0 (X) .

9:35–10:05
Antonio Martinón Cejas, Universidad de La Laguna, Spain
m-isometries: some results and open problems
Abstract: Given a map T : E → E on a metric space E, it is said that T is an

m-isometry (with m a positive integer) if the sequence (d(T nx, T ny))n is an arithmetic
progression of order m − 1, for all x, y ∈ E, where d is the distance. Some results and
open problems in m-isometries will be presented in different settings: metric spaces,
hyperspaces, Banach spaces and Hilbert spaces.

10:05–10:25
Coffee break

10:25–10:55
Bożena Piątek, Silesian University of Technology, Gliwice, Poland
Lion and man game in geodesic spaces and its relation to the fixed point property
(in collaboration with Genaro López-Acedo and Adriana Nicolae)
Abstract: We focus on a discrete lion and man game with the fixed lion strategy

and show under which conditions this strategy guarantees the winning of the lion. The
problem is considered in various subclasses of geodesic spaces and moreover we ana-
lyze whether the same geometric properties of X ensure that each nonexpansive (or
continuous) self-mapping T has a fixed point.

11:00–11:30
Tymoteusz Chojecki, Maria Curie-Skłodowska University, Poland
Limit theorems for motions in random fields
Abstract: I would like to consider the solution of an advection equation with rapidly

changing coefficients ∂tuε+ (1/ε)V (tε−2, x/ε) · ∇xuε = 0 for t < T and uε(T, x) = u0(x),
x ∈ Rd. Here ε > 0 is some small parameter and the drift term (V (t, x))(t,x)∈R1+d is
assumed to be a d-dimensional, vector valued random field with incompressible spatial
realizations. We prove that when the field is Gaussian, locally stationary, quasi-periodic
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in the x variable and strongly mixing in time the solutions uε(t, x) converge in law,
as ε → 0, to u0(x(T ; t, x)), where (x(s; t, x))s≥t is a diffusion satisfying x(t; t, x) = x.
The averages of uε(T, x) converge then to the solution of the corresponding Kolmogorov
backward equation.

12:00
Lunch

13:00
Excursion
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